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H316-20 
DATA MULTIPLEX CONTROL 



INTRODUCTION 

The data multiplex control (DMC) option provides direct access for input/ output data 
transfers between the memory of the H316 General Purpose Digital Computer and external 
devices requiring this service. 

Multiplexed service provides either 4, 8, 12, or 16 channels, each being serviced 
according to its priority, Channel 1 has the highest priority and channel 16 the lowest. 

The H3 16-20 option requires four 1. 6 |isec cycles for each data transfer. 

Reference Documents 

Title Doc. No. 



H316 Central Processor Description 70130072176 

H316 Central Processor Instructions and Logic Diagrams 70130072174 
H316 Interface Manual 70130072167 

Physical Characteristics 

The DMC option consists of integrated circuit u-PACs packaged in a 2 x 3 BLOC. 
This BLOC is inserted into the H316 main frame drawer. 

Functional Description 

The DMC is a passive device that responds to the needs of the devices which use its 
control lines. (See Figure 1. ) When a particular device has data to input, or is ready to 
accept data, the device then uses the DMC control lines to request service. The DMC will 
then send a break request to the CPU. A DMC cycle will be executed when the current 
instruction has been completed; however, in the case of a multiple cycle instruction, such 
as a shift, the break request will be honored before the instruction is completed. During 
this cycle the appropriate transfer between the device and the memory will take place, 
using the standard I/O bus. 

OPERATION 

Instructions for operating the various DMC devices can be found in operation instructions 
for that particular unit. Preliminary programming necessary for operating a device is: 

a. Store the starting address, with bit 1 a ONE for input mode, ZERO for output 
mode, in the assigned location for the starting address. (See Table 1. ) 



b. Store the ending address in assigned location for ending address. (See Table 1. ) 
C Using appropriate OCPs, set up the device in the input or output mode and set ' 

up the DMC mode. The order of these OCPs is specified in each device specification. 

d. If a program interrupt is to be used to detect end of data transmission, the PI 

mask flip-flop for the device must be set up to a ONE, and the desired interrupt routine must 

be part of the program. 
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Figure 1. DMC Signal Interface Block Diagram 



Channel No . 

1 

2 
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4 
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6 
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Table 1. 
Starting and Ending Address Locations 

Starting Address 

00020 
00022 
00024 
00026 
00030 
00032 
00034 
00036 
00040 
00042 
00044 
00046 
00050 
00052 
00054 
00056 



Ending Address 

00021 
00023 
00025 
00027 
00031 
00033 
00035 
00037 
00041 
00043 
00045 
00047 
00051 
00053 
00055 
00057 



INSTALLATION 



PAC Locations 



The DMC option consists of integrated circuit |j.-PACs packaged in a 2 x 3 BLOC. This 
BLOC is inserted into the H316 main frame. (See PAC allocation drawing, LBD No. 239. ) 

Power Source 

The DMC unit power requirements are supplied by the main frame power supply. 

Interface Connections 

Connections between the I/O bus and interface logic for the DMC are shown on 
LBD No. 238. For further information, refer to the H316 Interface Manual, Doc. No. 
70130072167. 

THEORY OF OPERATION 

Refer to Table 2 for a list and descriptions of DMC mnemonics. See Figure 1, a block 
diagram of the DMC signal interface, andLBDNo. 231 through LBD No. 238 for DMC logic. 

NOTE 



Starting with Revision E, all H316 HSDMC options will 
be able to break during an F, I, or A cycle except during 
the first A cycle of a three-cycle instruction (JST, IRS, 
etc. ) or the F cycle of an I/O instruction. Therefore, 
the maximum latency for any instruction is two cycles. 



Mnemonic 

ADREN 

CLDCR 

CLEAR 

CLMTR 

COH2 

C014X 

COH6 

CQ18X 

DALEN 

DALnn 

DCRnn 

DCY2X 

DCY3X 

DILnn 

DMC1X 

DMC2X 

DMCCY 

DMCRQ 

DMCWR 

DMCYQ 

DRQnn 

DMRRL 

EAMTS 

EENBL 

EMMTA 

EOIDR 

EORTS 

ERLXX 

EIMTS 

EMDTS 

INBnn 

INRT2 

IYBnn 

MnnDF 
MADCL 
MCSET 
MSTCL 



Table 2. 
Function Index 

Description 

Address enable to IY bus 

Clear address counter 

Clear priority network 

Clear M-register storage 

Carry out from any of channels 1 through 12 

Carry out from any of channels 1 through 4 

Carry out from any of channels 1 through 16 

Carry out from any of channels 1 through 8 

Device address line enable 

Device address line, channels 1-16 

Address counter register bit nn 

DMC cycle, phase 2 

DMC cycle, phase 3 

Data interrupt line, channels 1-16 

DMC cycle, phases 1 and 2 

DMC cycle, phases 2 and 3 

DMC cycle 

DMC request 

DMC write/read level to memory 

DMC cycle (CPU) 

DMC request, channel nn 

DMC reset ready line 

Emit address to M-register timing strobe 

Enable timing level E 

Emit M-register storage to CPU M-register 

End of instruction and DMC request 

Output bus to address counter (gating signal) 

End of range 

Emit input bus to M-register strobe 

Emit CPU M-register to M-register storage 

Input bus, bits 1-16 

Inhibit repeat TL2 

Input to Y-register bus, bits 2 through 16 used by DMC option 
and program interrupt 

M-register storage 

Memory address clear 

Master clock, set phase 

Master clear (overall initialization) 



Mnemonic 

OBINH 

OTBnn 

RRLIN 

SAMPL 

SETTA 

SETTB 

SETTC 

SETTD 

SETTE 

SETTF 

TACFF 

TBDFF 

TEFFF 

TL1FF 

TL2FF 

TL3FF 

TL4FF 



Table 2. (Cont) 
Function Index 

Description 

CPU output bus inhibit 

Output bus, bits 1-16 

Reset ready line 

Sample DILs 

Set TLAFF signal 

Set TLBFF signal 

Set TLCFF signal 

Set TLDFF signal 

Set TLEFF signal 

Set TLFFF signal 

Timing level A through timing level C flip-flops 

Timing level B through timing level D flip-flops 

Timing level E through timing level F flip-flops 

Timing level TL1 

Timing level TL2 

Timing level TL3 

Timing level TL4 



Timing Level Generator 

The DMC timing level generator (LBD No. 232) generates the various timing levels 
required for a DMC cycle. A DMC request (DMCYQ) enables the CPU master clock oscilla- 
tor outputs MCSET, MCRST, and MTLG, to trigger the DMC timing level flip-flops. There 
are six of these flip-flops: TLAFF, TLBFF, TLCFF, TLDFF, TLEFF, and TLFFF. The 
transition from one level to the next is controlled by TACFF, TBCFF, TEFFF, and EENBL. 
Note that the TL4FF flip-flop (LBD No. 118) is inhibited while the DMC timing level genera- 
tor is enabled. 

During DMC cycles, timing levels TLA and TLE, followed by TLB and TLF occur 
simultaneously except at the beginning of the first cycle, when only TLA followed by TLB 
is generated, and the end of the last cycle, when only TLE followed by TLF is generated. 
The levels for one DMC transfer are generated as shown below. If successive transfers 
follow, then timing levels E and F are overlapped with A and B and timing level 4 does not 
occur until DMC requests are not pending. 
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Each channel has one DILXX line and one DALXX line. A device uses one of the 
DILXX lines to request a DMC cycle when it has data to input or is ready to accept data 
The DMC will then send a break request to the CPU. A DMC cycle will be executed when 
the current instruction has been completed; however, in the case of a multiple cycle instruc- 
ts, such as a shift, the break request will be honored before the instruction is completed. 

The DALXX lines are used to notify a device that its request has been honored and a 
DMC cycle is currently being executed. 

The DMC executes an input if bit 1 of the starting address location is a ONE. An output 
is executed if bit 1 is a ZERO. 

Bits 2 through 16 of the starting address specify a memory location where the data on 
the input bus will be stored when a DMC input is executed. The data in this location will be 
transferred to the device via the output bus when a DMC output is executed. 

RRLIN is generated during each DMC cycle to notify the device that the data transfer 
is complete. 

If the device is in the input mode, it uses DALXX to gate its data onto the input bus 
If the device is in the output mode, it uses the coincidence of DALXX and RRLIN to strobe 
the data on the output bus into its buffer. Note that when in the output mode, the device 
must not gate data onto its input bus. 

During each DMC cycle, the contents of the starting address location will be increased 
by one. The first of the DMC transfers concerns the memory location initially stored in the 
starting address location. The second transfer concerns the next higher memory location, etc 

The terminal address is compared with the starting address during each DMC cycle 
An end-of-range (ERLXX) signal is generated upon equality. The device may gate DALXX 
with ERLXX to inhibit further generation of requests. It may also generate an interrupt 
upon receipt of ERLXX. 

Synchronization 

Sync cycles occur when the DMC is not executing a DMC cycle. During this sync 
cycle, the DIL lines are interrogated. If a DIL is detected, a computer break is requested 
The DMC will then send a break request to the CPU. A DMC cycle will be executed when 
the current instruction has been completed; however, in the case of a multiple cycle instruc- 
ts, such as a shift, the break request will be honored before the instruction is completed. 

DMC Cycle 

The standard DMC (H316-20) requires four 1. 6 us cycles for each data transfer 
The DMCWR flip-flop controls the direction of the four DMC memory cycles. When 

it is set, a write cycle is executed. When reset, a read cycle is executed 

The sequence of the DMC operations is controlled by the DMC master clock 

(LBD No. 232) and the DMClX and DMC2X flip-flops (LED No. 232). They are used to 

generate the memory cycles shown in Figure 2. 



The purpose of each memory cycle is as follows: 

a. Fetch Starting Address . -- The contents of the starting address location are 
fetched and stored in the address counter register. 

b. Fetch Terminal Address . -- The contents of the terminal address location are 
fetched and compared with the contents of the address counter register. 

c. Data Transfer . -- The data transfer is controlled by the contents ot the 
address counter register. If bit 1 is a ONE, an input is executed. If bit 1 is a ZERO, an 
output is executed. The contents of the address counter are increased by one. 

d. Store Updated Starting Address . -- The contents of the address counter register 
are stored in the starting address location. If another DMC request is waiting, another DMC 
cycle starts. If no requests are waiting, th« CPU resumes control. 
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Figure 2. DMC Cycles 



DETAILED ANALYSIS 



Sync Cycle 

The priority network is cleared by TL2FF * MCRST of every sync cycle (CLEAR). 
SAMPL is generated by every TL2FF • MCSET. If any DIL is true during SAMPL, the 
corresponding channel flip-flop in the priority network is set. (See Figure 3. ) (R^fer to 
Appendix A for the flow chart and analysis. ) 
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Figure 3. DMC Timing Cycle 



The data in the M- register of the CPU is saved in the DMC every TL3 • MCSET, and 
cleared every TL2 • MCRST. Therefore, the contents of the CPU M-register are saved 
throughout the DMC break. 

When any of the channel flip-flops are set, the priority network (PN) notifies the CPU 
that a device has requested a DMC cycle by generating DMCYQ. DMCYQ prepares the CPU 
for the execution of the DMC cycle by doing the following: 

a. Inhibiting all the transfer paths to the Y-register other than the IY bus. 

b. Inhibiting PILOO and SEX from using the IY bus. 

c. Inhibiting CPU timing level generator at the end of TL3, 

A Tnhihit *> DTf'J 

«• JL4XX1.1.1S.L1* J.\ X i. i. £. 

e. Saving NBMOP. 

f. Inhibiting IOACY. 

These steps allow the CPU to complete the current instruction but prevent the starting 
of another instruction. 

The priority network operates in a manner such that the highest priority channel flip- 
flop, of those which are set, enables the starting address location for that channel to appear 
on the IY bus. For example, if channel flip-flops 2, 7, and 9 are set, (000022) 8 will appear 
on the IY bus. SAMPL and CLEAR are inhibited until the end of the DMC cycle so that, after 
having decided on priority and started the DMC cycle, the output of the priority network 
remains fixed. 

EOINS is a level generated by the CPU which becomes true during the last cycle of 
each computer instruction. When DMCRQ and MPY, DIV or EOINS occur, the first DMC 
cycle is initiated. 

At TLAFF time, the IY bus is strobed into the Y-register. The DMCWR flip- 
flop is in the reset state. 

First DMC Cycle 

At TLBFF time MEMCI occurs. This set of conditions produces a memory cycle 
which fetches the contents of the starting address location and stores them in the M-register. 
(Refer to Appendix A for the flow chart and analysis. ) 

During the DMC cycle, the contents of the M-register are gated to the output bus 
(LBD No. 238). 

EORTS+ (LBD No. 236) is used to strobe the contents of the output bus into the address 
counter register. This completes the fetch of the starting address. 

The priority network continues to apply the starting address location to the IY bus. 
The terminal address location is always an odd number and one higher than the starting 
address (Table 1 ); therefore, bit 16 of the IY bus is changed from a ZERO to a ONE. This 
produces the terminal address location on the IY bus which is strobed into the Y-register at 
TLAFF time. 



Second PMC Cycle 

Because DMCWR+ is still reset, the resulting memory cycle fetches the contents of 
the terminal address location which subsequently appears on the output bus. This address 
is compared with the starting address which is currently in the address counter. (Refer to 
Appendix A for the flow chart and analysis. ) 

The comparator (LBD 237) is a 15-bit exclusive OR network. The output is true if the 
15 low order bits of the output bus are equal to the 15 low order bits of the address counter 
register, respectively. 

ERLXX- is generated if the output of the comparator is true. 

The 15 low order bits of the address counter register will be transferred to the 
Y-register via the IY bus to provide the memory address of the third DMC cycle, which 
performs the data transfer. 

Third DMC Cycle 

If bit 1 of the address counter register is set, an input transfer is called for, and the 
following operations are carried out: 

a. DMRRL (LBD 238) is sent to the CPU to generate RRLIN (LBD 232) indicating 
that the data on the input bus has been taken. 

b. The contents of the input bus are strobed into the M- register at TLB. 

c. The DMCWR flip-flop is set so that the following memory cycle writes the 
contents of the M-register into the memory. 

d. The DALEN flip-flop is reset, disabling all DAL lines and also clearing the 
input bus for use by the DMC. 

If bit 1 of the address counter register is reset, an output transfer is called for and 
the following operations are carried out: 

a. In the output mode the contents of the memory location, specified by the 1 5 
low order bits of the address counter register, appear on the output bus after TLC. RRLIN- 
(LBD 232) is generated by DMRRL (LBD 238). 

b. The device ANDs DALnn with RRLIN to strobe the contents of the output bus 
into its buffer. (Refer to the Appendix for the flow chart and analysis. ) 

c. The DALEN flip-flop is reset, disabling all DAL lines. 

For either input or output, the starting address is updated. The count pulse generated 
adds one to the contents of the address counter register. 

Fourth DMC Cycle 

The contents of the address counter register are then gated into the M-register. The 
DMCWR flip-flop is set so that this address is stored during the fourth DMC cycle. 

The contents of the M-register are transferred to memory to complete the operations 
necessary for updating the starting address. (Refer to Appendix A for the flow chart and 
analysis. ) 
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SAMPL is generated, permitting the priority network to be cleared by the CLEAR pulse 
(LBD 233). TLC generates SAMPL. If any of the channel flip-flops are now set, DMCYQ is 
sent to the CPU, requesting another DMC cycle. EOIMD is true during the fourth memory 
cycle of the DMC cycle; therefore, another DMC cycle can immediately follow. DMC cycles 
continue until all DIL lines are reset. 

If no DIL lines are set, the contents of the DMC M-register are transferred to the CPU 
M-register. 

If the CPU has completed its current instruction prior to the DMC break, MEMCI 
initiates the fetch of the next instruction. If the CPU has not completed its current instruc- 
tion prior to the DMC break, the current instruction resumes. 

Special Wiring 

All unused channels must be wired as shown in the following wire chart. 



Channel 


From 


To 


1 


A2103 


A2113 


2 


A2105 


A2123 


3 


A2110 


A2111 


4 


A2116 


A2130 


5 


A2203 


A2213 


6 


A2205 


A2223 


7 


A2210 


A2211 


8 


A2216 


A2230 


9 


A2303 


A2313 


10 


A2305 


A2323 


11 


A2310 


A2311 


12 


A2316 


A2330 


13 


A2403 


A2413 


14 


A2405 


A2423 


15 


A2410 


A2411 


16 


A2416 


A2430 



PARTS LIST 

This section supplements Chapter III of the H316 Circuit Modules and Parts Instruction 
Manual by including a parts complement of the Standard Data Multiplex Control option. The 
reference designation coding is in accordance with CCD coding Drawing 70023412, sheet 3 
of 6, in the H316 Circuit Modules and Parts Instruction Manual. (See Figure 4, ) 
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CC-089 
CC045 
CC-045 
CC-073 
CC-073 



DL-335 



TG-335 
DG-335 
DG-335 
DG-335 
PA-336 
PA-336 



CONN 
CONN 



CC-073 
CC-044 
CC-044 
CC-044 
CO044 



TG-335 

ON-335 

TG-335 

CM-022 

CC-091 

CC-091 

TG-335 



DI-335 

TG-335 

TG-335 

DI-335 

CM-022 

CC-480 

CC-480 



TG-335 
BR-335 
BR 335 
BR-335 
CM-022 
CM-022 
CONN 



B 



CONN 



Figure 4. H3 16-20 Standard DMC PAC Layout 



Fig. & 
Index No. 


Designation 


CCD Part No. 


Description 


Qty. 

per 
Assy. 


4- 


Located in the 
Logic Bay (Al) 

A1A405, A1A406, 
A1A407 


70025573 
BR-335 


STANDARD DATA MULTIPLEX 
CONTROL OPTION 

BUFFER REGISTER PAC (Refer 
to u-PAC Instruction Manual, 
Vol. I, Section 2, Doc. No. 
130071369, for parts break- 
down. ) 


1 
3 




A1A501, A1A502, * 

A1A503,** 

A1A504*** 


CC-044 


PRIORITY PAC (Refer to 
Appendix B for parts break- 
down. ) 


A/R 




A1C505, A1C506 


CC-045 


NAND TYPE 1 POWER 
AMPLIFIER PAC (Refer to 
Appendix B for parts break- 
down. ) 


2 




A1A505, A1C503, 
A1C504 


CC-073 


NAND TYPE 2 POWER 
AMPLIFIER PAC (Refer to 
Appendix B for parts break- 
down. ) 


3 




A1C507 


CC-089 


GATED FLIP-FLOP PAC 
(Refer to Appendix B for parts 
breakdown. ) 


1 




A1C403, A1C404 


CC-091 


FAST CARRY COUNTER PAC 
(Refer to Appendix B for parts 
breakdown. ) 


2 




A1B402, A1B403 


CC-480 


DRIVER PAC (Refer to Appen- 
dix B for parts breakdown. ) 


2 




A1A403, A1A404, 
A1B404, A1C405 


CM-022 


PARALLEL TRANSFER GATE 
PAC (Refer to Appendix B for 
parts breakdown. ) 


4 




A1B405, A1B408 


DI-335 


NAND TYPE 1 PAC (Refer to 
H-PAC Instruction Manual, 
Vol. I, Section 3, Doc. No. 
130071369, for parts break- 
down. ) 


2 




A1B504, A1B505, 
A1B506 


DG-335 


SELECTION GATE TYPE 1 
PAC (Refer to H--PAC Instruc- 
tion Manual, Vol. I, Section 3, 
Doc. No. 130071369, for parts 
breakdown. ) 


3 




A1C501 


DL-335 


NAND TYPE 2 PAC (Refer to 
|a-PAC Instruction Manual, 
Vol. I, Section 4, Document 
No. 130071369, for parts 
breakdown.) 


1 




A1C407 


DN-335 


EXPANDABLE NXND GATE 
PAC (Refer to the u-PAC 
Instruction Manual, Vol. I, 
Section 4, Doc. No. 130071369, 
for parts breakdown.) 


1 



# Added for 5-8 channels. 
**Added for 9-12 channels. 
***Added for more than 12 channels. 
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Fig. &; 
Index No. 



Designation 



A1B502, A1B503 



A1A408, A1B406, 
A1B407, A1B507, 
A1C402.A1C406, 
A1C408 



A1A401, A1A402 



A1A507, A1A508 



CCD Part No. 



PA-336 



TG-335 



014998702 



013826701 



Description 



POWER INVERTER PAC 
(Refer to H-PAC Instruction 
Manual, Vol. I, Section 6, 
Doc. No. 130071369, for 
parts breakdown.) 

TRANSFER GATE PAC 
(Refer to fi-PAC Instruction 
Manual, Vol. I, Section 8, 
Doc. No. 130071369, for 
parts breakdown.) 

CABLE ASSEMBLY (Refer 
to Figure 5 for parts break- 
down. ) 

CABLE ASSEMBLY (Refer 
to Chapter III, Figure 3-13, 
Doc. No. 70130072166 for 
parts breakdown. ) 



Qty. 
per 
Assy. 



ETCH 
SIDE 




COMPONENT 
SIDE 




Figure 5. Cable Assembly, Special Purpose 



Fig. & 
Index No. 


Designation 


CCD Part No. 


Description 


Qty. 
per 
Assy. 


5- 


A1A507, A1A508 


013826701 


CABLE ASSEMBLY (Refer to 
Figure 4 for NHA.) 


Ref. 


-1 




014998701 


PRINTED CIRCUIT CARD 
(Jumper PAC) 


2 


-2 




940404001 


CABLE, FLAT, MULTI- 
CONDUCTOR -34 conductor, 
equivalent to 32 AWG, 1 . 80 
in. width, .014 in. thk. 


A/R 



14 



LOGIC BLOCK DIAGRAMS 

Logic block diagrams (listed below) for the H3 16-20 DMC option follow, 



LBD No. 



0, 


,231 


0, 


,232 


0. 


233 


0. 


234 


0. 


235 


0. 


236 


0. 


237 


0. 


238 


0. 


239 



Title 

H316 SDMC Priority Net 
H316SDMC Cycle TLG 
H316 SDMC Control 
H316 SDMC M-Register Storage 
H316 SDMC M-Register Input 
H316 SDMC Address Register 
H316 SDMC Comparator IYB 
H3 16 SDMC Cable and Out Bus 
PAC Comp/ Alloc 



Dwg. No. 

70025578 
70025579 
70025580 
70025581 
70025582 
70025583 
70025584 
70025585 
70025577 



15 



LB.D. NO. 



0.231 



[0238] OILOI+ — 7 - 
3 



[0233] SAMPL+ 
lC238j DIL02+ 



[0232] DALEN+ — 
[0238] DIL03+ — 



[0233] CLEAR-A — 
[0238] DIL04+ -£- 



w 






■^ 



O-fTlCf 






HP 



ricf 



hf 



£>- -^ 



♦— DR004- 



-C0I4X + 
-C0I4X- 



[0238] 0IL09+ -X. 
3 



[0233] SAMPL+ — 
[0238] DILI0+ -J— 



0)232] DALEN + — 

[0238] OIL 11+ -2- 

10 



[0233] CLEAR- A -^ 



[0238] DILI2+ 



[0231] CO 1 8X- -*- 
[0231] CGI4X- -^ 



A 



m 



WW 



W 



W 






if 



FftF 



CF 



T^> 



-CO I I 2 ■ 
-C0II2- 



-1 



-2 



-3 



-4 



-5 



[0238] DIL05H 



[0233] SAM PL + 
[0238] 0IL06 + 



[p232] DALEN+ -&■ 
[0238] DIL07+ -2— 



[0233] CLEAR-B — 

[0238] 0IL08+ -2- 
18 



[023l] C0I4X- 



A 



ORT# 



■^ 



:OfflC^ 



3>H 
t> 



cf 
if 



4P 

fit? 



IF 



0- 



-S-C0I8X + 
8 



[0231] C0I4X- — 

[0231] C0I8X- -^2. 

[023l] COI I 2- -£i- 

[0231] con's- -^5J 



C2I 

DMCRQ 
0L335 8 



[0238] DILI 3 + 



[0233] CLEAR-B 
[0238] 0ILI6+ 



[0233] SAMPL + — 
[0238] OIL 14+ - 1 — 



3)232] OALEN+ -^- 
[0238] DILI5+ — 



[0231] COI 12- — 
[0231] C0I8X- -^- 



A 



Ofllt? 



•^ 



:t>nT# 



O 



cf 



i-R l—T^p— 

[F 



CF 







-COI 16 + 

-cons - 



-7 



-10 



- 11 



-1? 



NOTES! 

/\ INSTALL IF MORE THAN 4 CHANNELS 

A\ INSTALL If MORE THAN 8 CHANNELS 

/\ INSTALL IF MORE THAN 12 CHANNELS 

A 



X* 



n 
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PROJECT NO 5 3*82 



DATE 6 /27,6s. 



»■-■>■*■<» 



<?-■«-£} 



TITLE 
H-316 SDMC 

PRIORITY NET 



SIZE DWG NO. J rev 

C[ 70025578: X 



17 



A 

l_ 

Lp232] OMCIX+ -^ BI7 
0CY2X 



[023?] DMC2X+ 




1_ 

B23 
DCY2X + 
PA336 E 



0)232] DMCIX + 

(023 f| TLBFF+ -^ 
[0232] DMCIX- — 

24 
(0238] MSTCL- — 



[0232] TLAFF + — 




[0238] MSTCL- —I I- 




[0232] DMCIX- ■ 
[0232] DMC2X+ - 



DCY3X- JO-^J 
TG335 F> / 



B23 
0CY3X+ 




[0233] DMCWR- 



CI5 
RRCXX 
CM022 




GEN«P 
CM022 P 




[0232] TLAFF — 

in 



A25 
DMCCY 
CC073.F 




Q>233) EMMTA+ — — 
[0238] MCRST+ — — 



BI5 
DMCLD- 
01335 



20 DMCLD- 




■ DMCCY-I 



[0238) MSTCL- — 



A25 
DMCCY- 
CC073E 



- OMCCY — 



NOTES: 

A 
A 
A 
A 



26 



28 
[fi23£] 0MCCY+ — 

32 
[0238] MSTCL- —i 



[0238) MCSET+ 



J2_ 

[023D TLBFF-f — 
(0232] DMC2X + -^_ 

23 
[0238] MSTCL- -i- 

[p23|] TLEFF+ — 

[0238] MCTLG+ - 23 



[0232] TLFFF+ - 



[0232] TLAFF+ — 





TFSET- k>^J 
T6335J<y 



[0232] TLCFF+- 



[0232] TLBFF+- 




[0232] TLDFF+- 



CI8 
TASET 
TG335 E 




T8SET + 
TG335 G 




CI8 
TDSET 






TS335 Hy pZiS] MSTCL 




17 TBDFF+ 



TBDFF- 



L 
L. 

C25 

TLFCL- 
CC045E 




0)230] MSTCL- 



C26 
SETTE 
CC043 F 




C26 
STENO 



C23 
SETTD — 
CC073 A 



C23 

SETTC- 



C23 
SETTA- 
CC073 C 



C23 

SETTA 
CC073 F. 




[0233] EBIOR+ 5. CZ 3 

[0238]TL23F- STAND 

(0238) TL24F+ CC073^ 



SETTA- 



^ 



fr 






u 



LB.D. NO. 




0.232 



-1 



-2 




-4 



C24 
TLDFF 
CC073 A. 





C24 
TLDFF+ 
CC073 




C23 
TL8FF 
CC073 




C24~~X 

TLBFF+fo^^- 
CC073C/ 
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PROJECT NO. 53*202 



DATE6/27/6S ■ 



f-?»-4f 



t->3-<? 



TITLE 

H-316 SDMC 



SIZE 

c 



DWG NO. 



-7 





TLAFF- 



-10 



-11 



TLAFF + 



-12 



70Q25579h 



. REV. 



AJ 



19 



L.B.D. NO. 



[0238]TL2FF+B ■ 



[0232] TLCFF + 
[0232] DMCIX- 
[3232] DMC2X- 



b 

6 


CIS ^ 

SAMPA- 

T6335 C> 






4_ 

3. 

2_ 


CI7 ^ 
SAMPB- 

DN335,F> 



[0238] MSTCL- 



[0233] E9'IMD + 



BI7 
EdlOR- 
[023Q DMCP.Q+ — ^6335 ft„. 




[0236] INPUT+ — C21 

[0232] TLBFF+- INRRL- 

[0232] DCY2X + 0L335 D 



[0232] DCY3X-I- - 
[0232] TLDFF + — 



B 18 
0TRRL- 
DI335 A, 









32 




, 2 EdlDR- 




29 






TG335 P^ 














29 


Bl 5 ^\ 
DMCYQ + D-^ 

M335 ey 


12 


B22 "* 


(0232] DMCCY- 


31 


1 

5 


DMCYQ- 
PA336 C> 




Q)238~J TL3FF + I- 

A 3 

A SCZRO + - 



C22 

RTCCL 

DI335B 



22 



27 A *CYLF 

RTCCL- A 

/l\ IOGRP 



C22 

ACYIO+ 

DI335A 



,/K, RRCXX4 ^- C22 

INHIM 
H- DI-335C 



AI6 
INRRL+ 
TG335 E 




[0238] MPY0P- — - 

[0238] DIVS'P- 

[023S]ES|NS- ~^- 

ACYI0+ 



0.233 



-1 



-2 



NRMdP- 



-6 



-7 



[0238]TL3FF- 




C26 
DMRRL+ 
CC045C 




[0232] 0CY3X + 
[0232] TLBFF + 



Q)232] TLOFF + 
[0238~J MCRST + 




[0232] TLAFF+- 
(0238"J WRITE - 
[0232] DMCCY + 



BI3 
MAOCL-A 
CC480L> 



RPTT2-I- -10 



11 



BI2 
MADCL-C 
CC480 L, 




-12 



NOTES: 

/\ SEE MAINFRAME COVER SHEET NOTE 9A 

A 
A 
A 



^c 



Jo* 



^uj <o 






;r 
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DATE 7/ 1/69 



?-»■>-< 7 



5- ??-<?• 



PROJECT NO. 53202 



TITLE 

H-316 SDMC 

CONTROL 



SIZE 

c 



DWG NO. 



70025580E 



REV. 



21 





2 


AI5 




MOI 0F + 


[0234]M0IFF-D 


_4_ 


i 


[0231] EMDTS+ 


32 


< 


[GNO] AI5GD+ 


6j 


\ 


[0234]M0FCL- 


31 


1 — » 




*i 






BR335 A 



[0234] M02FF-D- 
QsndU AI5GD-I 




[0238] TL3FF + A-^-| AI8 

EM0T3 
[0238] MCSET+ 



[0235] M03FF- ■ 
EMDTS+ 




B23 

EMDTS + 
PA 336 A 




[0238] TL2FF+B — 
[0238] MCRST+ -!■£- 



B22 

MDFCL 

PA336 



[0235]m04FF- 



[0235] M07FF- 

[ONO] AIGGD + 



[023B] MOIFF- 



AlS 

MOIFF + 
TG335 A 




Aie 

MOIFF- D 
TG333 B. 




[0238] M02FF- — — 



AI8 
M02FF+D 
TG333 C 



M02FF+D I 



AI8 

M02FF-D 
TG335 




[0235] 



[0235] MI6FF+ -li 

13 



Aia 

MI6FF-D 
TG333 F. 




[02?4]M06FF- 



^=H 



AI5 
M04.DF+ 



< 




NOTES : 

A 

A 
A 
A 



^ 



*» 

^ 






[0235] M08FF- 



[0235] M09FF- 



[0235] MIOFF- 



[0235] MUFF- 



< 






"^ 



J M09DF + 





L.B.D. NO. 



0.234 



[0235] MI2FF- 



[0235] MI3FF- 
[GNO] Al7GD-t 



[0235] MI4FF- 



[0235] MI5FF- 



[0235] MI6FF-D- 



A 



MI4DFH 
W 



< 
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DR. A. KM ICINSKI 
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DATE6/30/6; ■ 



* > 



141 



G--i?-ts 



PROJECT NO 53202 



-2 



-5 



-6 



-7 



■10 



■ ] 1 



• i? 



SIZE 

c 



DWG NO, 

7002558 



A 



23 



[0238] INBOI- — 



A 
1_ 

eie 

INBOI + 

TG333 A 




[0234] M0IDF + 



[023e] INB02- — - BI6 



INB02+ 
TG335 B 



[0234] M02DF+ 



[023B] INB03- 



BI6 
INB03+ 
TG335 C, 



[0234] M03DF+ 



[0238] INB04- 



B I 6 

INB04+ ' 



TG333 d/[0235]EIMTS*- • 



[0235] M04DF+ 
[0235] EMMTS+ 



._17Ii — X 

M02FF-B iyZ- 
' !-£■ CM022 B/ 



~ Z \-2 
M0IFF-BI>i 

CM022A/ 



•— MOIFF - 



E 
I 

[023»]lNB0 5- 



AI3 

MOIFF-A 
CM022 E 




INB05+ p— - J 
TG335 ij 



[0234] M05DF+ 




[0238]lNB06- 



413 
M02FF-A 

CM022 F 





[0234] M060F+ 



AI3 
M03FF-B 
CM022 C 



[0238]lNB07- 



• M03FF- 



AI3 

M03FF-A 

CM022 



BI6 

INB07+ 
TG33S G 




[0234] M07DF+ 



AI3 
M04FF-B 
CM022 D, 



[0238]lN808 



AI3 

M04FF-A 

CM022 




X r- 

INB08+ t)-^— ' 
T633SH/ 



[0234] M08DF+ 



[023 ]lNB09- 



BI6 "N p 

INB09+ p^SJ 
TG333J/ 



[0233] INRRL+ -=2 



a is 

EIMTS 
[0233] MCSETf -^JTG333K 




622 

EIMTS + 
PA336 F 




[0234] M09DF+ 



[023 ]lNBI0- 



BI6 
INBIO + 




T0335 K/[0e3JEIMTS+ 



[023^ EMMTA+ — ^!— A I 8 

EMMTS 
[0233] MCSET4- — TG335 L, 




20 

22 

-Si 



EMMTS+ 
PA336 B 




|0235] MI00F + 
[0235] EMMTS + 



M05FF- B b- 
— i- CM022A/ 



« M05FF- 



K 
I 

[0238] INBII- 



L 

l_ 

Til 

INBI 1 + 
TG333 L 



[0234] MIIOF-t 



[°"8] INBI 2 SI 



« M08FF- 



M08FF-A 

CM022 F, 



BIS 

INBI2 + 
TG335 M, 




[0234] MI2CF + 



7T4\ 

M07FF-B D-i- 
CM022C/ 



[0238] INBI3- 



AI4 

M07FF-A 
CM022 G. 




INBI3 
TG335 N 




[0234] MI3DF4 



AI4 
M08FF-B 
CM022 D, 



[0238] INBI4- 



•— M08FF- 



AI4 
M08FF-A 
CM022 H 



BI6 
IN8I4 
TO 335 P 




[0234] MI4DF + ■ 



A!3 

M09FF-B 
CM022 J. 



[0238] IN8I5- —25. 



• M09FF- 



AI3 
M09FF 
CM022 %, 




INBI5 + pHJ 
TG335N/ 



[0234] MISOFi 



AI3 

MIOFF-B 
CM022 K 



[0238] INBI 6- 



* MIOFF- 



AI3 

MIOFF-A 
CM 02 2 N, 





[0235] MI6DF+ 
(0235] EMMTS+ 



AI3 
MIIFF-B 
CM022 L 



■• M 1 1 FF - 



l.B.D. NO. ~\ 

235 [ 



AI3 

MIIFF-A 
CM022 t> 




AI4 
MI2FF-B 

CM022 J. 



•— MI2FF- 



MI2FF-A J 
CM022 My 



AI4 
MI3FF-B 
CM022 K 



•^MISFF- 



AI4 

MI3FF-A 
CM022 N 




AI4 
MI4FF-B 
CM022 L 



■f MI4FF- 



AI4 

MI4FF — A 
CM022 P 




BI8 'X 
MI5FF-BI 
01335 ij 



« MI3FF- 



BI8 
MI5FF 
D1333 K 
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A 
A 
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A 



S 



X 



E 
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PROJECT NO. 53 20 2 



TITLE 
H-316 SDMC 
M-REG INPUT 



SIZE 



DWG NO. 



-3 



-6 



•10 



-i 1 



■\7 



7CG25562' 



REV. 



25 



[0236)dCR05+- 



[?236]DCB06 + 



(0236]dCR07+ ■ 



[0236]DCR08+ • 



f0236)lNPUT+ 



LP236] DCR02+ • 



(023l)DCR03+- 



[0236]dCR04 + 






[Q236JDCR094- ■ 



[0236]DCRI0 + ' 



[0236|dCRI 



[O23|]0CRI2 + 
[023|]E4MTS + 



MOIFF-C 
CM022 



BI4 
M05FF-C 
CM022 E 



M08FF-C 
CM022 H 



B 14 

M09FF-C 
CM022 J 



BI4 
MIOFF-C 
CM022K, 



BI4 
Ml IFF-C 
CM022 



BI4 
MI2FF-C 
CM022 



BI4 "N 

M04FF-C)>^ — M04FF- 




D 
I 

[0236] OCR 134 



[0233 0CT2X+ -££ 

l_9 

[023g TLBFF+ — — 
£>238] MCSET+ — — 



[0238]«TBI6^ 



[0238J8TBI3 + 



[0238] STBI4 + 



[0238] 0TBI34 



[02 38]eTBI24- 



[0238] 8TBI H 



[0238] 0TBIO4 



[0238] 0TBO94 



L.B.D. NO. 



[022T] 0MCIX+ 

[022T] DMC2X- 
[022j] TLDFF4- 




0.236 



-1 



-3 



DCR08 4- 
DCR08- 

DCR074- 
DCR07- 

0CRO64- 

DCR06- 
DCR05 + 
DCR05- 
DCROS* 

DCR044- 
0CR04- 

DCR03+ 
0CR03- 
CI43D+ [§Nt5] 
CI4GD+ [SNCTj 
DCR02- 
INPUT + 
OUTPT + 
DCR05 + 



-6 



AI8 
0CR024- p^- DCR02 + 
T6335Mx 



■10 



■17 



MOTES: 
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A 
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A 
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DATE 7/3/169 



Q; -»i-«f 



j -^-ir 



PROJECT NO. 63202 



TITLE 

H-316 SDMC 

ADDRESS REG. 



SIZE 

c 



DWG NO. 



70025583~£ 



REV. 



27 



[0236] DCR02- 
[0232] DCY2X+ 

[0236] DCR03- 
[02 3e]oCR04- 
[0236]oCR05- 
[023S]DCR06- 
[0236]DCR07- 
[0236] DCR08- 
[0236]DCR09- 




J 
L__ 

[0237] IYB02 + 

[0238] EIYHS+ 



r0237llYSO3 + 



[02 37]lY6 04< 



[0237]lYB05+ 



[0237]1YB06+ 



[0237] IY607 + 



0)237] IYB08 + 




[0238] 8TB03 + — i 
Y02FF- 



M 
l_ 

B27 
STB03 
TG335 k 



[0238]STBIO+ 

8TB03- 

13 



P 

1_ 

B27 
STB 10 
TG335 H 



L.B.D. NO. 



0.237 



8TBI0- 




Y04EI 
CM022 C 



CI6 
Y05EI 

CM022 D 



CI 

Y06EI- 
CM022 



[0236]^TB04H 



[023|]8TB051 



J023B] 8TB06 + 
Y05FF- 



[0238]iTB07 + 



B27 *\ 
STB04- t 
TG335B/ 



[0238]8TBl 
— 8TB04- 



B27 \ 
9TB 
TG335 J 



B27 
8TB05- 
TG335 C 



[023ie(TBI2+ 

8TB05- 



B27 
6TB 1 2 
TG335K 



B27 
8TB06 
TG335 0, 



B27 
8TB07- 
TG335 E 



CI5 
Y07EI- 
CM022 



Lp234]STB08 + 



B27 

Stbob- 

TG335 F 



[O238]0TBI3 + 
9TB06- 



[023|] 0TBI4- 
0TBO7- 



[0238] 0TB 1 5+ 
«TB08- 



B27 
STBI3 
TG335 L 



B27 
0TB I 4 
TG335 M 



Y08EI 
CM022 L 



(0238]aTB09 + 
Y08FF- 



B " \ [0238] STBI6+- 

8TB 09- b 8TB09- 

TG335 G^ / 



B27 
8TBI6 
TG335 P 



[0232] 0CY2X + 
[0232] TLAFF+ ■ 



ERLXX 
CC480 J 



[0237] 0TBI6 + 
[0236] DCRI6- 

[0237] 8TBI6- 
[0236] DCRI6 + 

[0237] 8TB15 + 
[0236] DCRI5- 



[0237] 8TB09- 
[0236] DCH09 + 

[0237] 8TB08+ 
[0236] DCR08- 

[0237] 8TB08- 
[0236] DCR08+ 



ERLXX+B 



CG335 a 



ERLXX+G 



y 

DG335 B 



[0237] 8TBI5 - • 
[0236] OCR 15+ • 

[0237] 0TBI4+ - 
[0236] DCRI4- ■ 

[0237] STBI4- ■ 
[0236] DCRI4+ ■ 



ERLXX+C 

-v 



V 



0G335 B 



[0237] 8TB07+ 

[0236] DCR07- 

[0237] 9TB07 jy~- 

[0236] 0CR07+ — — 

[0237] 9TB0e+ -^- 
[0236] DCR06 



y 



"%j 



50335 c 



[0237] 6/TBI3+ — 

[0236] DCRI3 — 

[0237] CTTBI3- -S?- 

[0236] DCRI3+ — 

[0237] STBI2+ -Si 

[0236] DCRI2- -S2. 



y 

15S335 C 



[0237] 0TBI2- -f§- 
[0236] DCRI2 + ■=^— 



[0237] 8TB06- 
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9'BINH-[p230][0229] Y06FF- 

- WRITE-[0156][p224] M06FF- 

- MA0CL-C[?22|[0229] Y07FF- 

- DMCCI-l&222][0224] M07FF- 

MADCL-A|022i[0229] Y08FF- 

30[-CLMTR- [0222][0224] M08FF- 

32 - DMRRL+[p222j[0229] IYB09+- 
34 



A 


2 




CNA 

1 


2 + 
2 


- 


3 


4 


- 


5 


6 




7 


8 




9 


10 




II 


12 




13 


14 




15 


16 




17 


18 




19 


20 




21 


22 




23 


24 




25 


26 




27 


28 




29 


30 




31 


32 




33 34 

CNAI2+ 1 





IYBIO+ [0229] [0230] 

M09FF - [0224J [ -X- ] 

LYBII+ [0229] [0I3B] 

MIOFF- [0224] [0230] 

IYBI2+ [0229] [ * ] 

MUFF- [0224] [0138] 

IYBI3+ [0229] [0230] 

MI2FF- [0Z24][*- ] 

IY8I4+ [0229][-«- ] 

MI3FF- [0224] [0236] 

IYBI5+ [0229] [ * ] 

MI4FF- [0224] [0148] 

IYBI6+ [0229-] [3132] 

MI5FF- [0224] [0227] 

Y03FF- [0229] [0134] 

M I6FF+ [0M6][0I4|] 

[gnd.] 



0TB09 + 
INBIO- 
A0BI3- 
OTBII + 
INBI2- 
ADBI5- 
9'TBI3 + 
INB 14- 
PILOO- 
dTBI5 + 
INBI6- 
PWRFL- 
CMKXX- 
ENDOP- 
RRLIN- 
MSTCL- 
BIIGO + 



tTO CP LBD 01421 



(TOCP LBD 0142) 





0ILOI + 
DIL02 + 
DIL03+ 
DIL04+ 
0IL05 + 
DIL06+ 
DIL07+ 
DIL08+ 
DIL09+ 
DILIO + 
DILI 1 + 
01 LI 24 
DILI3+ 
0ILI4+ 
DILI5 + 
DILI6 + 



- I 

- 3 



OALOI-A [0225] 
-DAL02-A 

DAL03-A 
-DAL04-A 

DAL05— A 

0AL06-A 

DA LOT- A 

OAL08-A 
-0AL09-A 
-DALIO-A 
-DALII-A 

DALI2 — A 

BALI3 — A 

0ALI4-A 
-DALI5-A 

DALI6-A §225] 



DILOI+ 
DIL02+ 
DIL03+ 
DIL04+ 
0ILO5+ 
DIL06+ 
DIL07+ 
DIL08+ 
DIL09+ 

DILIO + 
DILI 1+ . 

DILI2 + 

01 LI 3+ • 

DILI4 + 
0ILI5+ . 
DILI6+ . 



A38 


CNA38 + 
1 2 


3 


4 


5 


6 


7 


8 


9 


10 


II 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 - 


27 


28 - 


29 


30 - 


31 


32 - 


33 34 . 

CNA38+ 1 1 



DALOI- 
DAL02- 
DAL03- 
DAL04- 

DAL05 

DAL06- 
DAL07- 
DALOB- 
DAL09- 
DALIO- 
DALI !- 
DALI2- 
DALI3- 
DALI4- 
DALI5- 
DALI6- 



-A [0223][0230] 
[ *] 
&I38] 
[0230] 

[*] 
[0 1 38] 
[02 30] 
[ * 1 
[*] 
[0230] 

[* ] 
[0148] 
[013 4] 
[0227] 

[0134] 
A [0225][p|4|] 

[gnd] 



6TB09+ 

INBIO- 

ADBI3- 

0TB I I + 

INB 12 — 

A0BI5"- 

dTBI3 + 

INBI4- 

PILOO- 

8TBI5 + 

INBI6- 

PWRFL- 

CMKXX— 

ENDOP- 

RRLIN- 

MSTCL- 

B38GD + 



CNBII + 
— I 



■ INB09- [_ * ] 
-ADBI2- [o,38] 
-8TB 10+ [0230] 
-INBI I - [ * ] 
-ADBI4- [0138] 
-S'TBI2+ [0230] 
■INBI3— [ * ] 
•ADBI6- [0138] 
■8TBI4+ [p 2 3o| 
■INBI5- [ * ] 

8TB 16+ [0230] 
B I I G D + [GND] 
BIIGD+ [GND.] 
VDC06- 
VDC06- 





B38 




CNB38 + 




1 


2 


- 


3 


4 


- 


5 


6 




7 


8 




9 


10 




1 1 


12 




13 


14 




15 


16 




17 


18 




19 


20 




21 


22 




23 


24 




25 


26 


- 


27 


28 


- 


29 


30 




31 


32 




33 


34 




CN838+ l| 



INB09- [ * ] 

ADBI2- |0I38] 

STB 10+ [0230] 

INBI I- [ * ] 

ADBI4- (0138] 

aTBI2+ [0230] 

INBI3- [ * ] 

A0BI6- [0138] 

0TBI4+ [0 30] 

INBI5- [* ] 

8TBI6+ [023<jl 
B38GD+ [GND] 
B3BGD+ [GND.] 
VDC06- 
VDC06- 



(TO OPTIONS) 



(TO OPTIONS! 



( I'd BUS) 



8TBI6 + D p£i-dTBI6 + 
CC480 H> 



A36 

tfBINH- )>i 5 — tfBINN- 

PA336 E . 



[0230] 8TB0I + 

[ -K- ] IN802- 

[0138] ADB08- 

[0230] dTB03 + 

[ * ] INB04- 

[0138] ADBIO- 

[0230] e(TB05 + 

[ * ] INB06- 

[ * ] DRLIN- 

[0230] 6 , TB07+ 

[ * ] INB08- 

[0134] SMKXX — 

p!34] flCPLS- 

[0134] SMKOI- 

[0229] ERLXX- 
[SND] CI IGD + 



CII 


CNCII+ 


1 


2 


3 


4 


5 


6 


7 


6 


9 


10 


II 


12 


13 


14 


15 


16 


17 


IS 


19 


20 


21 


22 


23 


24 


25 


26 - 


27 


28 - 


29 


30 - 


31 


32 - 


33 


i4 - 


CNC1I + 


1 



INBOI- 
ADB07- 
8TB02+ 
INB03- 
A0B09- 
rfTB04+ 
INB05- 
AOBII - 
8TB06+ 
INB07- 
PARCK- 
8'TB08+ 
CI I6D + 
CI IGD + 
CI IGD + 
CIIGD + 



[0230] 8TB0I + 

[ * ] INB02- 

[0138] ADB08- 

[0230] STB03 + 

[ * ] INB04- 

[0138] ADBIO- 

[0230] STB05 + 

[ * ] INB06- 

[ * ] DRLIN- 

[0?30] 8TB07 + 

[ * ] INB08- 

[0134] SMKXX — 
[0134] 8CPLS- 
[0134] SMKOI- 
[0229] ERLXX- 
[GND.] C38GD + 



29 



31 

33 3 
CNC38+ 



INBO 
ADB07- 
8'TB02 + 
INB03- 
ADB09- 
8TB04+ 
INB03- 
ADBI I - 
8 , TB06+- 
INB07- 
PARCK - 
dTB0B+ 
C38GD + 
C38G0 + 
C38GD + 
C38GD + 



[* ] 

[pise] 

[0230] 

[*] 
&IJ8] 
[0230] 

•L*] 

[0138] 
[0230] 
C* ] 
[*] 
[0230] 

[gnd] 
[gnd] 
[gnd] 
[gn d] 



li/efBus) 



-1 



[01 sfi 

[0230] 
[*] 
[0138] 
[0230] 
C*J 
[0138] 
[0230| 

L*l 
[*] 

[0230] 
[GND] 

[gnd] 
[gnd] 
[gnd] 



-10 



-11 



-1? 



NOTES: 

/\ [ * ] THESE SIGNALS ARRIVE BY BUS FROM I/O OPTIONS 

A 
A 
A 



> 


*i ^r- 




V) 


z 


<*) 


- 


1 


w 


^f- 




*o 




- or 






?, - 


: o) 



ij 



fl 
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APPENDIX A 
FLOW CHARTS AND ANALYSES 



A-l 







1 












CPU 
CYCLE 
















" 


MDFCL- 

MCRST+, CLEAR+ 
SAMPL+ 
SAMPL+ 


T2 


CLEAR DMC M-REGISTER 
CLEAR PRIORITY NETWORK 
SAMPLE DILXX 
RESET ADDRESS COUNTER 




I 




r 


EMDTS+ 
NO 


T3 


SAVE CPU M-REGISTER 




1 ' 




DMCYC 


•(MPY + DIV + EOINS)? ] 



YES 



GENERATE ADDRESS 
GENERATE DMC REQUEST 



ADDRESS -HYB 



10-16 



COXXX-, DALXX- 
DMCYQ+ 

ADREN+ 



INHIBITPILOO AND SEX 

INHIBIT CPU TIMING LEVEL GENERATOR 

INHIBIT RPTT2 

SAVE NRMOP FF 

TERMINATE IOACY 



DMCYQ- 
DMCYQ- 
INRT2- 

NRMST- 



TLA J 



SET DMC CYCLE FF 

SET DALEN FF 

ACTIVATE DEVICE ADDRESS LINE 



IYB 10.16-< Y >10-16 



6199 




DMC2X- 
DALXX- 



EIYTS-A 



DMC SYNC CYCLE 



A-2 



DMC Sync Cycle 



Signal 


Origin 


Cyc 


Time 


Clk 


Signal Component 


Origin 


Destination 


Operation Description 


CLEAR- 


233-E4 


CPU 


T2 




(SAMPX+)(MCRST+) 


233-C1 


231-B4/B10 
K4/K10 


Clears PN 


MDFCL- 


234-B5 


CPU 


T2 




(MCRST+)(TL2FF+) 


234-A5 


234 


Clear DMC M-Register 


SAMPL+ 

DIL01 + 
thru 
DILI 6 + 


233-H1 

Externa] 
Device 


CPU 


T2 




(SAMPX-)(MCSET+) 


233-D1 


231-A2/K2/ 
A8/K8 

236/Nll 
231 


Enable active DILXX 
requests to set associated 
PN channel flip-flops 
which generate DRQXX- 
and COXXX- signals 
Clear Address Counter 

Data transfer request 
to PN 


EMDTS + 


234-C4 


CPU 


T3 




(MCSET+)(TL3FF) 


234-A4 


234 


Save CPU M-register 


coxxx- 


231 


CPU 


T3 




(SAMPL+) (DILXX + ) 


231 


231-F7 


Generate DMCRQ+ 


DRQXX - 














237-C/G 


portion of starting address 
location in IYBXX+ lines 


DMCYQ + 


233-F8 


CPU 


T3 




(EOIDR-)(DMCCY-) 


233-B8 


233 


Generate DMC request 


ADREN+ 


233-N3 


CPU 


T3 




(DMCRQ+)(DCY2X-) 


233-J3 


237-C3 


Enables PN Address to 
IY bus 


INRT2- 


233-M9 


CPU 


T3 




(DMCRQ+)(EOIMD+) 

(TL3FF + )(TL23F-) 


233-L9 


233-P10 


Inhibit RPTT2 


NRMST- 


233 -M6 


CPU 


T3 




(NRMOP+)(TL3FF + ) 


233-L6 


233-P6 


Save NRMOP 


DALEN+ 


232-C6 


DMC 


TLA 




(TLAFF + )(DMC2X-) 


232-B6 


231 


Set DAL Lines 


DALXX 


231 


DMC 


TLA 




(DALEN+) (DILXX) 


231 


238 


Device Address Lines 


DMCCY + 


232-C11 


DMC 


TLA 




(TLAFF-) 


232 


232-E5 

233-P11 

238-A/B 


Reset EENBL 
Enable DMC MADCL 
Enable DMC OTB 


EIYTS-A 


233-M5 


DMC 


TLA 




(TLAFF + ) 


233 


238-D2 


Gates IY bus bits 
10-16 to Y-register 
10-16 



A-3 



ENTER FROM 
DMC SYNC 
CYCLE 



TLB 






DEVELOP MEMORY CYCLE 

<0) ■+ (M) 
SETDMC1XFF 
(M) ■* OTB 
1 ■* IYB16 



TLC 



MEMCI+ 
CLMTR- 
DMC2X- 
DMCCY+ 
DMC1X* 



tld r * 1 



(OTB) -* ADDRESS COUNTER 
ADDRESS COUNTER -♦ COMPARATOR 



EORTS+ 




6200 



DMC CYCLE NO. 1 



A-4 



DMC Cycle No. 1 



Signal 


Origin 


Cyc 


Time 


Clk 


Signal Component 


Origin 


Destination 


Operation Description 


CLMTR- 


233-P1 


DMC 


TLB 




(DMCLM+)(MCRST+) 


233-N1 


238-F4 


Clears M-register 


DMC1X + 


232-F5 


DMC 


TLB 




(DMC2X-)(TLBFF+) 


232-E5 


237-F6 


Puts a ONE on IYB16 + 
as the final address is 
odd 


MEMCI+ 


126-K12 


DMC 


TLB 




(TLBFF-) 


238-F4 




Initiates memory cycle 


EORTS+ 


236-G12 


DMC 


TLD 




(DMC1X+ ((DMC2X-) 236-D12 
(TLDFF+) 


236 


Enables output bus to 
address counter 


EIYTS-A 


233-M5 


DMC 


TLA 




(TLAFF+) 


233-M5 


238-E2 


Gates IY bus bits 10-16 
to Y-register bits 10-16 



A-5 



TLB 



ENTER FROM 
DMC CYCLE 
NO. 1 



¥=■- 



DEVELOP START MEMORY CYCLE 
SET DMC 2X FF 

(0) - (M) 

<M) -+ (OTB) 

(OTB) ■+ COMPARATOR 



MEMCI+ 
DMC1X+ 
CLMTR- 
DMCCY+ 



TLC 



TLD 



TLA 



STARTING ADDRESS -» IYB 



I 



6201 



( 



COMPARATOR = 1? 



NO 



(IYB) 



2-16 "* (Y, 2-16 



DCY2X+ 



/ \ YES 



> 



GENERATE END-OF-RANGE SIGNAL 



ERLXX- 



EIYTS-A 




DMC CYCLE NO. 2 



A-6 













DMC Cycle No. 


2 






Signal 


Origin 


Cyc 


Time 


Clk 


Signal Component 


Origin 


Destination 


Operation Description 


MEMCI+ 


126-K12 


DMC 


TLB 




(TLBFF-) 






Initiate memory cycle 


DMC2X+ 


232 


DMC 


TLB 




(DMC1X+)(TLBFF+) 


232-B3 


232-E6 
232-A1 


Enable reset DMC1X 
Generate DCY2X+ 


CLMTR- 


233 -PI 


DMC 


TLB 




(DMCLM+)(MCRST+) 


233-N1 


238-F4 


Clears M-register 


DCY2X+ 


232-C1 


DMC 


TLB 




(DMC1X+)(DMC2X+) 


232-A1 


237-N8 
236-E2 

233-A9 
237 


Enable ERLXX- 
Enable increment 
address counter 
Enable RRL input mode 
gate address counter to 
IYbus 


EIYTS-A 


233-M5 


DMC 


TLA 




(TLAFF+) 


233-M5 


238-E2 


Gates IY bus bits 10-16 
to Y-register bits 10-16 


EIYHS+ 


129-P6 


DMC 


TLA 




(DCY2X+)(MCSET+) 
(EIYTS+) 


232-C2 


109- PI 2 
237-K 


Gates IYbus bits 2-9 
to Y-register bits 2-9 


ERLXX- 


237-P8 


DMC 


TLA 




(DCY2X+KTLAFF+) 
(ERLXX+) 


237-M8 


238-P5 
23 8- P10 


Enable end of range 
to device 



A-7 







ENTER FROM 
DMC CYCLE 
NO. 2 









. 


._._ 


. . 







TLB 


DEVELOP START MEMORY CYCLE 
1 ■* ADDRESS COUNTER 
RESET DMC1XFF 
PN ADDRESS -* YB 10 . 16 


MEMCI+ 
INCTR- 
DMC2X+ 
ADREN+ 






( 


1 










INPUT? y 


YES 








" 








NO 










SET REQUEST WRITE CYCLE FF 
INB-MM) 


DMCWR+ 
EIMTS + 






1 








GENERATE RRLIN 
RESET DALEN FF 


DMRRL+ 
RRLIN+ 














1 


' 








TLC 








L+ 

+ 

A 




TLD 




1 


' 






GENERATE RRLIN 
RESET DALEN FF 


DMRR 
RRLIN 








1 










' 




TLA 




IYB 10-16 "* Y 10-16 


EIYTS- 





6202 




DMC CYCLE NO. 3 



A-8 













DMC Cycle No. 


3 






Signal 


Origin 


Cyc 


Time 


Clk 


Signal Component 


Origin 


3estinatior Operation Description 


INCTR- 


236-E2 


DMC 


TLB 




(DCY2X+)(TLBFF+) 
(MCSET+) 


236-D2 


236-G4 


Increment address 
counter by 1 


MEMCI+ 


126-K12 


DMC 


TLB 




(TLBFF-) 






Initiate memory cycle to 
readout or store data 
words 


ADREN+ 


233-N3 


DMC 


TLB 




(DMCRQ+)(DCY2X-) 


233-J3 


237-C3 


Enables PN address to 
IY bus 


EIMTS+ 


235-C10 


DMC 


TLB 




(INRRL+)(MCSET+) 


235-A10 


235-Gil 


Enables IYB to M-register 


DMCWR+ 


233-K10 


DMC 


TLB 




(TLBFF+)(INRRL-) 


233-B9 




Set DMCWR 


DCY3X+ 


232-C8 


DMC 


TLB 




(DMC1X-)(DMC2X+) 


232-A8 


236-L2 


Gates incremented 
address register to 
M-register 


DMC IX- 


232-F6 


DMC 


TLB 




(DMC2X+)(TLBFF+) 


232-C3 


232-Al 
232-A8 


Disable DCY2X+ 
Generate DCY3X+ 


DMRRL+ 
RRLIN+ 


233-C11 
232-A6 


DMC 

DMC 


TLB 
TLB 




(INFUT+i(DCY2X+) 

(TLBFF+) 

(RRLIN-) 


233 -AS 
134- P10 


134-F10 
232-C6 


Enable RRL in 
Input mode 
Reset DALEN in 
Input mode 


DMRRL+ 


233-C1 


DMC 


TLD 




(DCY3X+)(TLDFF) 


233-A8 


134-P10 


Enable RRL in 
Output mode 


RRLIN+ 


232-A6 


DMC 


TLD 




(RRLIN-) 


134-P10 


232-C6 


Reset DALEN in 
Output mode 


EIYTS-A 


233-M5 


DMC 


TLA 




(TLAFF+) 


233-M5 238-E2 


Gates IY bus bits 10-16 
to Y-register bits 10-16 



A-9 



ENTER FROM 
DMC CYCLE 
NO. 3 



TLB 






' _ 








DEVELOP START MEMORY 
DCRXX ■* (M) 
RESET DMC 2X FF 
SETDMCWRFF 


CYCLE 


MEMCI-f 
EAMTS+ 
DMC1X- 
DMCWR+ 


•TLC 




' ' 










CLEAR PRIORITY NETWORK 
SAMPLE DILXX LINES 


CLEAR- 
SAMPL+ 



RESET ADDRESS COUNTER CLDCR- 



] 



TLD 




TLF 



RESTORE CPU M 
REGISTER 



EMMTS+ 



6203 




DMC CYCLE NO. 4 



A-10 



DMC Cycle No. 4 



Signal 


Origin 


Cyc 


Time 


Clk 


Signal Component 


Origin 


Destination 


Operation Description 


MEMCI+ 


126-K12 


DMC 


TLB 




(TLBFF-) 






Initiate memory cycle 


EAMTS+ 


236-P2 


DMC 


TLB 




(DCY3X+)(TLBFF+) 
(MCSET+) 


236.M2 


236-A1-12 
236-A1-P1 


Enables address counter 
to CPU M-register 


DMCWR + 


233-K10 


DMC 


TLB 






233-F11 




Sets DMCWR flip-flop 


DMC2X- 


232-C3 


DMC 


TLB 




(DMC1X-)(TLBFF+) 


232-C3 


232- A6 


Disables DCY3X+ 


CLEAR- 


233-E3 


DMC 


TLC 




(SAMPX+)(MCRST+) 


233-L5 


231-B4/ 

BIO 

K4 


Clears priority net- 
work 


SAMPL+ 


233-H1 


DMC 


TLC 




(SAMPX+)(MCSET+) 


233. Dl 


231-A2/K2 

A8 

K8 


Enables active DILXX 
request to set associated 
FN channel flip-flops 
which generate DRQXX- 
and COXXX- signals 


CLDCR- 


236-P11 


DMC 


TLC 




(SAMPL+) 


233-H1 


236-M11 


Clear address register 


EMMTS+ 


235-D12 


DMC 


TLF 




(EMMTA+)(MCSET+) 


235-A12 


235-B7 


Restores M-register 
to CPU 



A- 11 



APPENDIX B 
SPECIAL PAC DESCRIPTIONS 



Descriptions of the following special PACs (listed below) are presented in this Appendix. 



CC-044 
CC-045 
CC-073 
CC-089 
CC-091 
CC-480 



B-l 



PRIORITY PAC, MODEL CC-044 



GENERAL DESCRIPTION 



The Priority PAC, Model CC-044 (Figure 1), contains five F-01, two F-02, 
and two F-03 microcircuits. They are interconnected to perform the priority function 
in a digital computer. 



SPECIFICATIONS 

Frequency of Operation 
DC to 5 MHz 
Input Loading 



Circuit Delay (measured at +1 . 5v, 
averaged over two stages): 

3 ns (max) 





Current Requirements 


1 unit load per F-01 gate 
1 unit load per F-02 gate 


+ 6v: 160 ma (max) 


2 unit loads per F-03 amplifier 
Output Drive Capability 


Power Dissipation 


0. 96w (max) 


Pins Unit Loads Each 




19,21,29,31 25 




8,17,18,24, 8 




28 




6 7 




11,13,23,30 4 





Electrical Parts List 



Ref. 
De sig. 



Ml ,M5,M7-M9 

M2.M6 

M3.M4 

CI 

CR1-CR19 



Description 



MICROCIRCUIT: 
F-01 , dual NAND gate integrated circuit 

MICROCIRCUIT: 
F-02, quad NAND gate integrated circuit 

MICROCIRCUIT: 
F-03, power amplifier integrated circuit 

CAPACITOR, FIXED, PLASTIC DIELECTRIC- 
0. 033 jxf ±20%, 50 vdc 

DIODE 



Part No. 



950 100 001 
950 100 002 
950 100 003 
930 313 016 
943 083 001 




I.ECF.ND 

(T) PIN NUMBER OF PAC 

-|2 PIN NUMBER OF MICROCIRCUIT 

Hi REFERENCE DESIGNATION OF MICROCIRCUIT 
F-04 TTPE OF MICROCIRCUIT 



Figure 1. Priority PAC, Model 
CC-044, Schematic Diagram 



CC-045 



NAND TYPE I POWER AMPLIFIER PAC, MODEL CC-045 

GENERAL DESCRIPTION 

The NAND Type I Power Amplifier PAC, Model CC-045 (Figure A -28), contains three 
4- input and three 2-input NAND gates that can be used to drive heavy loads. One of the 2- 
input gates has a node connected to pin 7 which can be used for input expansion. A three- 
diode cluster is also provided for expansion of input gating. Built-in short circuit protection 
limits the output current if the output is accidentally grounded, 

rrnriTTT ttitt-m/-" nr>T/~VM 

Each gate performs the NAND function for positive logic and the NOR function for 
negative logic. When all inputs to a gate are positive or not connected, the output will be at 
ground. If any input is at ground, the output goes to a positive voltage. 

NOTE 

The following pins must be jumpered together on the connector into 
which a CC-045 is inserted. These jumpers should be made as short 
as possible. 

Pin 20 to pin 33 
Pin 27 to pin 30 
Pin 3 to pin 33 



SPECIFICATIONS 

Frequency of Opera tion 
DC to 10 MHz 
Input Loading 
2 unit loads 
Current Requirements 
+ 6v - 90 ma (max) 
Power Dissipation 
0. 54w (max) 



Output Drive Ca pability 

12 unit loads and 70 pf stray capacitance, or 
25 unit loads and 250 pf stray capacitance 



Circuit Delay (measured at +1. 5v, averaged 
over two stages) 

1 5 ns (max) with 12 unit loads and 70 pf load 
30 ns (max) with 25 unit loads and 250 pf load 



Electrical Parts List 



Ref. 
Desig. 



M1-M3 

CI 

CR1-CR3 



Description 



MICROCIRCUIT: 
F-09, power amplifier integrated circuit 

CAPACITOR, FDCED, PLASTIC DIELECTRIC- 
0. 033 uf ±20%, 50 vdc 

DIODE 



3C Part No. 



950 100 009 
930 313 016 
943 083 001 
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Figure A -28. NAND Type I Power Amplifier PAC, Model CC-045, 
Schematic Diagram and Logic Symbol 



NAND TYPE II POWER AMPLIFIER PAC, MODEL CC-073 

GENERAL DESCRIPTION 

The NAND Type II Power Amplifier PAC, Model CC-073 (Figure A -32), contains six 
3 -input NAND gates that can be used to drive heavy loads. One of the gates has a node con- 
nected to pin 8 which can be used for input expansion. A three -diode cluster is also pro- 
vided for expansion of input gating. Built-in short circuit protection limits the output current 
if the output is accidentally grounded. 



CIRCUIT FUNCTION 

Each gate performs the NAND function for positive logic and the NOR function for 
negative logic. When all inputs to a gate are positive or not connected, the output will be at 
ground. If any input is at ground, the output goes to a positive voltage. 

NOTE 

The following pins must be jumpered together on 
the connector into which a CC-073 is inserted. 
These jumpers should be made as short as possible. 

From pin 18 to pin 33 
From pin 25 to pin 28 
From pin 28 to pin 33 

SPECIFICATIONS 

Frequency of Operation 

DC to 10 MHz 

Output Drive Capability 

12 unit loads and 70 pf stray, or 
25 unit loads and 250 pf stray 

Input Loading 



Current Requirements 
+6v: 90 ma (max) 
Power Dissipation 
0. 54w (max) 



2 unit loads 

Circuit Delay (measured at +1.5v, averaged over two stages) 

15 ns (max) with 12 unit loads and 70 pf load 
30 ns (max) with 25 unit loads and 250 pf load 
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Figure A-32. NAND Type II Power Amplifier PAC, Model 
CC-073, Schematic Diagram and Logic SymbolB 



Electrical Parts List 



Ref. 
Desig. 



M1-M3 

CI 

CR1-CR3 



Description 



MICROCIRCUIT: 
F-09, power amplifier integrated circuit 

CAPACITOR, FIXED, PLASTIC DIELECTRIC: 
0. 033 (if ±20%, 50 vdc 

DIODE 



3C Part No. 



950 100 009 
930 313 016 
943 083 001 



GATED FLIP-FLOP PAC, MODEL CC-089 

The Gated Flip-Flop PAC, Model CC-089 (Figures A-50 and A-51), contains four 
independent flip-flops. A versatile input structure allows control from a variety of levels 
and pulses. Typical applications are storage, counting and shifting, and control. 

INPUT AND OUTPUT SIGNALS 

DC Set and DC Reset . -- A signal at Ov for 80 nsec or longer on a dc set (or 
reset) input will set (or reset) the flip-flop. 

Common Reset. -- A signal at Ov for 80 nsec or longer on the common reset 
input clears all four stages simultaneously. 

Set Control and Reset Control . --+6v is the enabling level on the control inputs. 
Clock. -- The flip-flop changes state on the negative transition of the clock input. 



SPECIFICATIONS 

Frequency of Operation (System) 

DC to 5 mc 

Input Loading 

DC inputs: 2/3 unit load each 

Control inputs: 1 unit load each 

Common reset: 3 unit loads 

Clock: 1 unit load each 

Output Drive Capability 
8 unit loads each 



Circuit Delay 

Clock input to set or reset output: 
60 nsec (max) 

DC set input to dc set output, or dc 
reset input to reset output: 80 nsec (max) 

DC set input to reset output, or dc 
reset input to set output: 60 nsec (max) 

Current Requirements 

+ 6v: 100 ma (max) 

Power Dissipation 

0.60w (max) 

Handle Color Code 

Blue 



APPLICATIONS 

The CC-089 can be used as a counter (Figure A -52) or as a shift resister 
(Figure A-53). The method of parallel information drop-in is shown in Figure A-54. 

Data may be transferred to the flip-flop with a single -ended signal by first 
resetting all stages, then setting the appropriate ones. For double-ended data transfer, 
complementary signals applied to the dc set and dc reset inputs set the flip-flop to the 
appropriate state in one operation. 



Ml 
F-04 



M2 

F-04 



DC SET 



® 



R2 ■ 

5IK. 



"|_j_ 



SET CONTROL/ 



CLOCK (28 
RESET CONTROL^? , 



DC RESETI32 



R3 : 

SI K ' 



+6V 



COMMON 
RESE 



SO" 



Rl 
22K 



< 



(5)- 



I ' 



SET 
OUTPUT 



-0 

©RESET 
OUTPU 



R4 ; 
SIK" 



U4 







+6V 



PUT 



R5! 

5IK1 



+6V 



< 



to) 



12 



=1J 



DC SET 



G> 



M3 
F-04 



R6j 
51*3 



set control/^). 
set c0ntr0l^^-(2^ 
clock(2T 



+6V 



RESET CONTROL 



DC RESET(23 



R7; 

51 K • 



+6V 



71 



0- 



M4 
F-04 



14-* 






7-» 
8-» 



12 



R8< 
5IKi 



o 













O 



0- 



R9J 
5IK1 



I 



6 



n 



SCHEMATIC 



LEGENO 

(T) PIN NUMBER OF PAC 

-J2-H PIN NUMBER OF MICROCIRCUIT 

M3 REFERENCE DESIGNATION OF 
MICROCIRCUIT 

F-04 TYPE OF MICROCIRCUIT 



"© 



-0 



-0 



-© 



•CI 

' 0.O33»if 



-0 



DC SET 

SET CONTROL 

CLOCK 

RESET CONTROL 



DC RESET -\iZ 
COMMON 
RESET 





C-089 


IO-> 




26 

28<^ 

30 


6 
8 


32 -► 


* 



SET 
OUTPUT 



RESET 
OUTPUT 



DC SET - 

SET CONTROL 
SET CONTROL - 

CLOCK 

RESET CONTROL - 



OC RESET -23- 

4^- 



CC-069 



< 





CC-089 


16-* 




18 


1 ? 


"i 




» ) 


1 4 


24-* 


8 





CC-069 


T-M 


21 ^J 


19 A " 


1 T-<^ 


15 


9 


!3-» 

_4~— • 






LOGIC SYMBOL 



+ 6V 



33) GND 



Figure A -50. Gated Flip-Flop PAC, Model CC-089. 
Schematic Diagram and Logic Symbol 



Parts Location 
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Electrical Parts List 



Ref. 
Desig. 


Description 


3C Part No. 


M1-M4 


MICROCIRCUIT: 
F-04, flip-flop integrated circuit 


950 100 004 


CI 


CAPACITOR, FIXED, PLASTIC DIELECTRIC: 
0.033 (if ±20%, 50 vdc 


930 313 016 


Rl 


RESISTOR, FIXED, COMPOSITION: 
22K ±5%, l/4w 


932 007 081 


R2-R9 


RESISTOR, FIXED, COMPOSITION: 
5 IK ±5%, l/4w 


932 007 090 



Figure A-51. Gated Flip-Flop PAC, Model CC-089, 
Parts Location and Identification 
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Figure A-52. Gated Flip-Flop PAC, Model CC -089, 
Counter Operation 
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Figure A-53. Gated Flip-Flop PAC. Model CC-089, 
Shift Register Operation 
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Figure A -54. Gated Flip-Flop PAC, Model CC-089, 
Parallel Information Drop -In 



FAST CARRY COUNTER PAC, MODEL CC-091 

The Fast Carry Counter PAC, Model CC-091 (Figures A-56 and A-57), contains 
eight pre -wired counter stages that can be set up by a few PAC connector jumpers to operate 
as an eight-stage binary counter or a two-digit BCD counter. In either configuration, carries 
are anticipated by gating structures, to reduce counter propagation delays. 

Each stage has a dc set input for presetting a starting count, and a common reset 
input for clearing all eight stages simultaneously. 

INPUT AND OUTPUT SIGNALS 



fAlint — _ TVio <-«*"vr»<- ai-it- a t~\{ 4-\> 



.. the counter increase uy one cm the negative transition of 
the count input. This input is the same as the clock input of the integrated circuit flip-flop. 

Common Reset. -- A signal at Ov for 80 nsec or longer on the common reset input 
clears all eight counter stages simultaneously. 

BCD and BIN inputs. -- These points are to be connected as shown in Figure A-58 
for binary counting or as shown in Figure A-59 for BCD counting. 



SPECIFICATIONS 

Frequency of Operation (System) 

DC to 5 mc 

Input Loading 

DC set inputs: 
Common reset 
Complement: 

Output Drive Capability 



2/3 unit load each 
5 unit loads 
2 unit loads 



Output 


Binary Mode 


BCD Mode 


A and E 


5 unit loads each 


5 unit loads each 


A and E 


8 unit loads each 


8 unit loads each 


B and F 


5 unit loads each 


6 unit loads each 


B and F 


8 unit loads each 


8 unit loads each 


C and G 


6 unit loads each 


7 unit loads each 


C and G 


8 unit loads each 


8 unit loads each 


D 


6 unit loads each 


6 unit loads each 


H 


8 unit loads each 


8 unit loads each 


D and H 


8 unit loads each 


6 unit loads each 



CC-091 



Circuit Delay 

Counter propagation delay per group of 4 stages: 100 nsec (max) 
Counter propagation delay for the 8 stage counter: 200 nsec (max) 
DC set input to set output, or common reset input 



to reset output: 

DC set input to reset output, or common reset 
input to set output: 

Current Requirements 

+6v. 200 ma (max) 

Power Dissipation 

1 . 2w (max) 

Handle Color Code 

Blue 



80 nsec (max) 
60 nsec (max) 



APPLICATIONS 

Figure 3 shows the (i-PAC wired as an 8-bit binary counter. Frequency division 
by multiples of 2, up to 256, may be attained. Figure 4 shows the ^i-PAC wired as a 
2-decimal digit BCD counter. The counter can be preset to a number by first resetting 
all stages, then setting only the appropriate ones. 
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Figure A-56. Fast Carry Counter PAC, 

Model CC-091, Schematic Diagram 

and Logic Symbol 
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Electrical Parts List 



Ref. 






Desig. 


Description 


3C Part No. 


M1-M8 


MICRO CIRCUIT: 
F-04, flip-flop integrated circuit 


950 100 004 


CI 


CAPACITOR, FIXED, PLASTIC DIELECTRIC: 
0. 033 jxf ±20%, 50 vdc 


930 313 016 


Rl 


RESISTOR, FIXED, COMPOSITION: 
10 K ±5%, l/4w 


932 007 073 


R2-R9 


RESISTOR, FIXED, COMPOSITION: 

51 K ±5%, l/4w 


932 007 090 



Figure A-57. Fast Carry Counter PAC, Model CC-091, 
Parts Location and Identification 
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Figure A-58. Fast Carry Counter PAC, Model CC-091, 
Jumper Connections for Binary Counting 
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Figure A-59. Fast Carry Counter PAC, Model CC-091, 
Jumper Connections for BCD Counting 
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DRIVER PAC, MODEL CC-480 

The CC-480 Driver PAC, Model CC-480 (Figure 1), contains six dual four-input 
power NAND gates without collector pullup. An external resistor is added at different 
values for different output drive capability. Connect signal pins 2, 12, and 22 to a 
signal-ground pin other than pin 33 of this PAC. 

SPECIFICATIONS (V =6 volts) 
x cc 

Input Loading 

Pins 1, 4, 6, 7, 11, 13, 16, 18, 19, 21, 23, 29: 1.6 mA (max) 

Pins 25, 26, 28, 30: 3. 2 mA (max) 

Pins 3, 8: 6.4 mA (max) 

Output Loading 

Pins 5, 9, 10, 14, 15, 17, 20, 24, 27, 31: 34 mA (max) 

Pin 32: 64 mA (max) 

Typical Delay (two gates) 

From input to pins 7, 11, 6, to output pins 5, 15, 14: Td. and Td, = 105 ns. 

From input pin 26 to output pin 32: Td. and Td, = 60 ns. 



Electrical Parts List 



Ref. 
Desig. 


Description 


Part No. 


CI, C2 

Ml - M6 


CAPACITOR, FIXED, PLASTIC: 
. 033 !iF ±20%, 50 Vdc 

MICROCIRCUIT: 

944, Dual Power NAND Gate 


70 930 313 016 
70 950 105 008 
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LOGIC SYMBOL 



Figure 1. Driver PAC, Model CC-480 
Schematic Diagram and Logic Symbol 
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